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(54) (57) 1. yCTPOflCTSO AIM BVPEHKa 
CKBAKHH C OflHOBPEMEHHOB OBCABKOfl, 
BKJDWAKWee 6ypoBy» Konomcy c aait- 
penneMHHM b ee urewieft hbctm nopono- 
paspymawitKM HHCTpyneHTOM h pasnea;eH- 
„y» KOHHeH»pi«Ho eft oocanHyw iconoa- 
py, oTnHia«o.«eeca toc, 
vro c aenb» MOBumetiHS npoH3BOAH~ 
T en*MOCTH Cypeana nyreM yBemneMHa 

CKOPOCTH BNHOCa MBCTHU nBlftHa 30 

cw»t yMeHboenwa .90HM paawraa sarpy*- 
Horo npocrpaKCTisa oOcanaott kojiokhu, 
oecaHHaa KonoMHa BtmojmeHa c npo- 
pesb» B«om. ee oOpasyiomefl, a yc-r- 



poftcrao cMa6jce.no onopHUM CTaKaHOM,. 
paaMemeHMHM kohhc htphimo c BHemHeft 
ctopohm o6eafl»ofl kobohhw, KapeTKOfl 

C paBHHMMWMH SJIfiMeHTaMH It ynOpOM, 

jtotkom, aaKpenneHHHM b Bepxnett 
^acxH KapeTKM, w ssuhhtbwmh nnamcaMH, 
npMKpenneHBUMH k HHXHea «iacTK Ka- 
peTKH c BHenmeft h BHyrpeHHeft ctopo- 
ttu oficaftHOfl tcoJiOHHU b MacTe npope- 
3H, npH 9T0H paawWHhie aneMeHTbi 

KapeTKH p33MSmBHN B npOpeSH C 803" 

HOKHOCTbB nepeMeaewa h oOpasoBaHwi 
mejiH npH BsaBMOReftcTBHH ynopa Kapei- 
ich c oaopv*** cTanaaoM, a samHTHue 
nnamcH ycTaHOBJieM* c aoaMOXHOcTbio 
rcpMeTHaaAHH menu. 

2. ytTpottcTBO no n.1, o t jTh- 
ian>«eecn re**, ito baohb 
npoaoJibHoft npopesH oScanHoft kojiohhh 
BbcnoJlHemi nonepe^m*e HHApeaw, pac- 
noJiQKeHtttie no o«e ee ctopohm. 

3. YcTpoflcTBO no nn. 1 m 2, o t- 
ji it m a » m e e c a TeM, mto pas- 

KHMRWe 3JieM€HTbl BWKHIWeHM B BHAe 
pOBHKOB . 
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HsoGpeTeftue othochtch k ropno M y 
jxeny, a hmchho k 6ypeHHK> ckb**hh 
0 noponax, nepeicpbiTUx cuepxy tojt- 

O^tt pWYJIbDC OTJIOTCHHA. 

tieJlhW H306pCTeHH5! HBJIHeTCH HOBtO- 

memie nponsBOAHTenbHocTH 6ypeKM« 
nyreM ysenH^emiH ckopoctm bmhocb 
vacTHu mnaMa 3a CMer yMeHbmeHHH so- 
hw paswbraa 38Tpy6Horo npocTpancTsa 

o6caAHOK KOJIOHHM. 

Ha *ht. 1 h *«r.2 npeACTasjieHo 
ycrpoflCTBO * aoyx npoeKAHHx, 06- 
nmft BHAi na $nr«3 - paspes ycTbe- 
00ft qacTH ycTpoftCTBa; Ha $hi*.4 - 
ce^emie A~A Ka *nr-3; wa $Hr.5 - 
ceneime B-B Ha $Kr.4; na $»ir,6 H 
<l>Hr,7 o6caAwaH KonoHHa c npOA<wu» HOH 
npopesbio m nonepeuHMMB HaffpeaawH, 
aapHaHTU Bbmonnemw. 

ycrpoftcTOO Ann 6ypeHMH ckbbjckh 
C OflHOBpeMeHHOfl o6caAKoft COCTOHT 
(SypoBoft kojiowhm 1 (4>ht . 1 k 2) 
c 3aKpenneHHUM« b " HHXHeft nacTH 
a a Go ft hum AsnraTeneM 2„ noPOAOpaspy- 
aaiomHM HHCTpyMeirroM 3 h ueHTpaTOPoM 
4. Ha 6ypoebft kojiohhc c Tionombio 
xoMyra 5 aaicpenjieHa o*caAH3H koJ1°h w 
na 6, b Koropoft awnc/iHGHa npoAOJtb- 
Ha* npopea* 7 co cxocaMH 8 b Top- 
, uobmx toctrx KanoHHbi. B npopeab 7 
BCTaanaHa KapeTKa 9 c paa*HMH»4H 

poJIHXdMH 10 <*Hr, 3-5), BbHIO JI H 6 H~" 

humH H3 aaKaneHHoft crajm oopasyio- 4 

B^tMU B OOcaAHOfl KOJIOHHe BjeJib 11 

AUHHott ? (*Hr.2). PasMMHwe P o*hkh 
fO aaxpe imeHtx a xape-rxe 9 c rroKombw 
nomnnrtUHKOB 12 Kaneim*, aanqmeHHux 
or nuiaMa c nOMomwo ymiOTHeKHft 13 
(*wr-3 h 4). Ba BHemHeA ^acTO xa- 
peTKH 9 BwnojiHeH ynop 14, a x hhtk- 
Hcfl ee *iacTH saxpenjieRbi aamHTHwe 
ruiaHKH 15 h 16, nepeKpbmawnote men* 
c b Ken He A h BHyTpeHHett ctopoh 06- 
caAHoft tconoHKbi- 3amMTRb$e imaHKH yc- 
t aHOBJie>Hbi c o6ecne«eroieM repMeTHs* - 
•arm me™, win ^ero noAnpyKHHenw 
ot iocKxejibBO APyr APyra c noMom** 
npyjwiH 17, Ha^eTbfx Ha nanimy 18. 
&in HCKJHOMe«HH nonaAaHH* tiacTHu 
mnaMa tton pojihkh 10 KapeTKa 9 cna6- 
*ena ymioTHeHHRMH 19 h 20 ♦ B Bepx- 
H eft iacTH KapewH saxpemieH jiotok 
21 a^h OTBoaa innaMa wepea c-reHxy 
oCc-aHOR ko/iohhw. Ynop 14 xacaeTCH 
BepxKeft ropAOBoft ^qacTK onopHoro 
craicaHa 22, pacnuJioxetinoro Ha ycrte 

CKBaXKH . UnH CHHJICeHHH A*2*OPMa«HH 

obcaAKoA kojiohhu ixph ee paCKpWTHH, 



h yxeHbrneHtm a*h«« ? men* Q(j»wr^^ 
b o6caAHofl Ko^xoHwe MoryT Gttth Bbr- 
nojiHeHW nonepe^Hhie waAPeau 23 
((J«r.6), pacnojioxeHHHe BAojib npo- 
$ AO/ibRofl npopean 7 h co«AHMcHn«e c 

BejTMWHy pacKp«TH>i o6caAHoft ko- 
noHHW, r.e. mnpHHy b meW (*Hr.5) 
h ee Aiowy t (*Hr.2), onpeAeJiHwr 
10 H3 cJieflywsnHx yenoBHA:. d f < b ■* b ot 
NI-G, rAe HaKCHManbHwA A**aMeTp 
tiacnm mnaMa ABracymerocH b KOJibae- 
bom ceaeHHK Me^ny o6caA»oft k 6ypo- 

BOA KOilOHHaMH, b^ - fflHpHHa liejiH, 
15 cooTBCTCTBywoiaJi Hanany nnacmecKHx 
Ae^opnaAHA b 6ypoaoA KonoHHe, N - 
youme Ra nepenemeime xapeTKM no 
o6caAHoft KonpHHe h G - oceBart Ha- 
rpyaxa Ra aa<5oA. 3HaieHtw b 0 h N 
20 pnpeAejiHipt 3KcnepHMeHTalifaH0* flnn 
aroro npeABapRTejibHo BbifinpaioT oTpe* 
90K TpyCw nyxHoro AHaMcrpa D, h 
AimHoit oxojio 10 D h paapesawr Tpy6y 
BA«n»i HanpMMfip t *pe3epoBaHHeM wm 
25 c noKomwo CBapo^Roro aimapaTa, 

CTpCHHCb npH 3TOM nOJiyWtb B03MOKKO 

Sonbayw ^HCTOTy itobgpxhocth paapeaa. 

» o 



.no Kpann paapeaa AeJiawT cicocbi 8 
I(4wr.2). KoHCTpyKAKH K^peTKH npe- 
30 * Ay CM&TPHBa&T yCTaHoBKy B HeA pomi- 
ko» co CKemeineH (*Hr.5) TaKRH ot5- 
paaoM, ito6« a^pHHa kx PWa hcckohb.- 
ko npeaumana MStKCHManbHo bobmokhuA 
paaMep wctha mnaMa. 
35 ' 3aTew noABOAHT icapeTKy k cKocy 
8 rpy6u tf % h&hocx yAapu no Kaperxe 
hhh ee ynopy 14 » aaroHRwr Kapency 
b cepeAKHy paspeaaHHoro y^acTKa. nprt 
3TOM OnpeA^JWtfT AHHHy 2 pacKpMToA 
40 xjacTH TpyObi h oue«HBa»T ycMJXHe N 
na nepeMemeHMe KapeTKH. Ec/ih nocne 

H3BJieHeHHH KRpeTKR H3 Tpy6bl DHpMHa 

npopesK ocraAacb npexneA (rcxoahoA), 
a ycHJiHe N He npeBUCHJio nonycrHMoro 
4S 3Ha^eHWi, to odcaAHyw KonoHHy Ae-. 

XiatOT R9 AaHHOro CeMeHHR Try6. ECilK 

b BuGpaKHOM OTpeaKe Tpy6 boshhx/ib 
oct aTOinaR Ae*opMauH*, to Bw6Hpawr 
Apyryw Tpy6y c MeHbtaeft to/huhhoA 
50 cTeHKK hjih ooiibnero A«aMeTpa. flo- 

nOJIHHTeJIbHoA BOSMOXHOCTbW HCRJlWUHTb 

ocTaTOMHyw Ae*opMaiuiio T P y6bi KBJtueT- 
ch nepHoAHHecKaH nonepewan KaAPea 
Ka Tpyou y^iacTKaMH 23 buosi* jihhhr 
55 ochobRoA npoAonbRoA npopean 7 
(*Kr.6) hjih aawena MeTaJinRnecKoA 
TpyCu hb HeneTajiAHMecKyio, HanpMMep 
noJiH3THneHOByw. YKaaaHHtae MepotrpRH- 
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15 



TUA n03BOnWT OHHOBpeMeHHO CMH3HTb 

T py6e« flnHHy aaiUHTHbxx cuiaHoK 15 « 

16 BUGHpaWT paBHOft rtOJIOBHHe AJIHHb! 

merw, T.e. f/2. 

yCTPOACTBO AIT« 6ypeHHH CKBa*HK 
C OffHOBpeMeMHOfl oOcaAKOtt C06HpaX>T 
„ paOOTGIOT C HKM CJieAVW**" 06pa30M. 

IfepeA MawaJiOM CypeHH* aaroTaBim- 
B a»T o6caAHy» KoAOHHy pac^ieTHoft 
AiiHHW, AOCTaTOMHoft An* nepexpnTHH 

BCeA MOdBOCTH pbDUttDC QTJlOaceiMA, H 

BMnoJiRHttrr b nefl npoAon*Hyio npopesb 
7 co cKocaMH 8, yxasaHHUM cnoco6o*. 
a ecjw M^oexoAHMo, AonoJiM*treJi*Hue 
nonepeuifwe MaApeati 23 (*Kr.2, 6)^ 
3aKperuiHK>T Ha oypoBOft xonoHHe sa 
SoAhwh rHAPOABHraTfiJtfc 2 (nanpuMep, 
T yp<So6yp) t nopoAopaapymajon^ "Hcrpy- 
MeHT 3, ucHTpaxop 4 k oficaAHyra *o- 
noKHy 6 c noMomwo xowyxa.5. Ilpn 
3TOM nopoAopa3pymaKam«ft HUCTpywertT 
aomen (b aahhom oapnaMTe npKNene- 

HH* yCTpQftCTBa) CBO60AHO npOXOAH™ 
B 06caj*KOft KOJIOHHe H BMCTynaTb M3 

Hee aa Heicotopyw BejuwifHy- 

Jtanee' aaKpeiwHwr K mooieft nacTH 
Kapenoi 9 ynnoTHetme 20 h saupcrHtm 
nnaincH 15 K 16 f noAnpyaWMeHTwe h 
coejmneHHbte ne*Ay co6oft c noMonu>» 
naiisuea 18. 

IIoaboaot xapeTKy 9 K Q6C8AHOft 
KOJiOfiHe co ctopohh nopoAOpaapyraa^r- 
mero HHcrpyneHTa 3 h aaCHBawT ee 
BKanaite d ckqc S, a *aTen B npope** 
Tpyfiw ynopoM 14 HApy^y AO rex nop, 
noKa Konm 3amHTHi*x itnaHOK aoSavt 
A© Kraatero oopeaa oOcaAHott kojxohhu. 

EypoBoft cnapw bhbcbikbhjot b sep- 
THKaJibHoM nono»enkH hsa towoA 6y- 
peHK5i 9 nojiBoaKT hoa Hero onopKbtf 
craKaH 22 <*Hr.1-3), BCTas/iawr b 
BepxfBwo *ac-rb KapeTKH 9 yruiOTHemie 
19, TaM »e saKpeiuiHioT noroK 21 m 
npHcxynaiOT k oypeHHw. 

flltH 3TOTO B IIOJIOCTfc Gyposoi* ko 

jiohhu noAa»T noA HanopoM paaovyw 
XHAXOCfb, KOTopaa, npoflA* *epea 
rMAPoABMrarejib 2, uphboamt bo apa- 
meime nopoAopaspyraaicwoi micTpywfcHT. 

noc/ie onycicaHHH cnap*AA Ha 3a6o« 
Hawnaerca yrjiy6*a ckb3imhm b puxnoft 
Tonme- P&axTHBHbiH momcht ot i-kapo- 
APwraTejui eocrcpHKHMaeTca Ma^Toft 
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craHKa nepe3 oepxrtioio MacTb kojiohhm 
GypHJTSHWx rpyO. B nasanbHUrt momcht 
yrJiy6KH CHapaAa oTf>a6oTaH«aa xmji- 
XOCTb co nuraMOM H3JH^Baerc8 H3-noA 
5 oScaAHoft KOJiOHKbi « flanbHefriuce sar/iyS- 
neHMe cnapRAa opohcxoaht sa c<*er 
pasMwaa pbfxjiQft TomnH h pa9pynieHHa 
ce nopoAOpaspyinawmHM HHCTpyMe htom. 
npn 3tom ynop 1A KapeTKH conpuKa- 

CatiCM C TOpHOBOHoIlOBepXHOCTblO cTa- 

KaHa 22 four. 3) f Kaperica 9 c aamiiT- 
HbiMn nna«KaMH 15 H 16 yAepxHBaeTC* 
wa ypOBBe ycTbfl cKBaxwHW, Pohiikk 
iO xapeTXM Ma^HHawT Kawrbc* no 
nnocxocT5iM npope3H 7 o6caAHofi ko- 
noHHW, oSpaayfl b Heft Cerymyw me Jib, 
xoxopaa nepeMeiuaeTca no o6caAHofl 

KOJIOHHe CHH3y BB€PX, OCTaBaHCb npH 

3Tom Ha ypoBMe ycTb* cKBaxKHM. 

npOMbIB 0M HAJl *HAKOCTb CO HUiaMOM 

nocrynaer b xonbueBoe npocTpaHCTBo 
Hewy oOcaAHoft h CypHJibHoft KonoHHa- 
MK t noAHHMaeTca ao ypoBH* KapeTKH 
9 h HsmtBaeTCfl Kapyacy ^epes otkpw- 
ryro qacTb mejrn 11 no norxy 21. 3a- 
nmTHbie imaHJCH 15 h 16 npeAOTBpamawT 
nonaAaH^e h aaxJimmBaKHe ^ctka 
uutaMa B MacTb marw 1 1 , pacnono^eH- 
Hyw iBDjee xapeTXH 9, wo oCecncqHBa- 
eT CMbixaHHe menw noA A eftcTBKeM chjt 
ynpyrocTH o6caAHoft KonoHHbi » 

B cboto o^epeA^ canbrniKOBoe ynnoT- 
HeKHe 19 a sepxHeft nacTK KapetKH 9 
npeAOTBpamaeT nonaAaHKe h saxjiMKH- 
aauvie Macy»n umaxa Mexny vojikksmk 
10 h nnocKocTHMK pa3pesa 7 o6caA- 

HOH K0710M«bt. 



20 



25 



30 



33 



40 



45 



50 



X MOMenry sasepweHHa nepexpuTMa 
Bceft tojithh pwxnhix or/io^eHHH KapeT- 
Ka 9 bwxoaHT qepe3 BepxHHft ckoc 8 
oScaAHoa Tpyow. Ha 3tom 6ypevme B P e- 
M6HKO npeKpanvaior. KapeTKy 9 c nor- 
kom 21 f santHTHbiMH nnanKaMw 15 h 1o, 
a raxxe xoMyr 5 cKHMawT. aajibHeft- 
mee Oypewne bcaYT b ycToiYHKBbix no- 
poAax 6es noflteMa oypoooft kojiokhm, 
napanpiBaH ce no Mepe Heo6xoAKMOcTH. 
B 3TOM c/iyiae npoMbteOuHaa xcHflKOCTb 
co mnaMOM itoahhmsgtch c 3a6o* BBepx 
no o6caA"oft KO/ioHHe h ManMBaercR, 
icax o6biHriO, uepes nepx^ee cevewe, 
pacnonoKCKHOc hgckojiuko Bbiue ypoB hh 
noBcpxKoCTM rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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